Dynamical systems methods are used to investigate cosmological model with non-minimally coupled scalar field. Existence of an asymptotically unstable de Sitter state distinguishes values of the non-minimal coupling constant parameter 3 16 ≤ ξ < 1 4 , which correspond to conformal coupling in higher dimensional theories of gravity.
Introduction
We begin with action integral for the theory where a gravitational part is given by the Einstein-Hilbert term and a substance filling the universe is described by the non-minimally coupled scalar field
where κ 2 = 8πG, ε = ±1 corresponds to a canonical and a phantom scalar field, respectively, and ξ is dimensionless non-minimal coupling constant between the scalar field and the gravity. Working with a spatially flat Friedmann-Robertson-Walker metric, we obtain the energy conservation condition
the acceleration equatioṅ
and the equation of motion for the scalar field
For given form of the scalar field potential function U (φ) the system of equations (3) and (4) subject to the energy conservation condition (2) constitutes dynamical system in variables (φ,φ, H) which completely describes evolution of the model under considerations.
Dynamical system and instability of the initial de Sitter state
Let us assume that for large values of the scalar field starting form some value φ > m * the potential function can be approximated as U (φ) = ±M 
we can write the energy conservation condition
and the acceleration equatioṅ
(6) Finally, we obtain the following two dimensional dynamical system
where a time parameter along phase space curves is the natural logarithm of the scale factor. In what follows, we are interested only in asymptotic states, the critical points, located at infinite values of the scalar scalar field, i.e. for which v * = 0. Additionally we are looking for states where the acceleration equation (6) vanishes. One can easy find that this situation takes place in two . Using eigenvalues of the linearisation matrix in the vicinity of those critical points one can obtain stability conditions for corresponding de Sitter state which give rise to additional constraints on values of the non-minimal coupling constant in the first case and on the asymptotic form of the potential function in the second case. In figure 1 we present phase space diagrams for two cases under considerations.
Let us discuss the case with an asymptotically quadratic scalar field potential function with m = 2. The eigenvalues of the linearisation matrix of the system (7) in the vicinity of the critical point u * = − which give rise to an unstable during expansion of the universe critical point. Using linearised solutions in the vicinity of this state one can calculate value of the Hubble function (2) at the initial de Sitter state which is
0 for m = 2 we find that the energy density at this state can be smaller than the Planck energy density
even for mass of the scalar field 2M 2 1 ≃ m 2 P l .
Conclusions
In correspond to the values suggested by the conformal coupling condition in higher dimensional theories of gravity. This suggest that the conformal invariance should be considered as a serious candidate for the fundamental symmetry of the space-time not only in the substantial sector of the theory but also in the gravitational [1] . Additionally observational cosmological constraints on the non-minimal coupling constant suggest similar values [2] .
